Cyclic Voltammetry Measurement (for molecular precursor): Cyclic voltammetry (CV) measurements of the molecular precursor were performed in a standard three-electrode electrochemical cell having Pt-wire used as an auxiliary electrode, glassy carbon (3 mm diameter) as working electrode and Ag/Ag + as a pseudo reference electrode at 295 K using a Biologic SP-150 potentiostat. All cyclic voltammograms were referenced against the Cp 2 Fe/Cp 2 Fe + redox couple (Fc/Fc + ), which was used as an internal standard. 0.3 M tetrabutyl ammonium hexaflurophosphate (TBAPF 6 ) in THF was used as an electrolyte. The iR-drop was determined and compensated by using the impedance measurement technique implemented in the EC-Lab Software V10.37. 6 ). It shows two reversible redox events at E 1/2 = -1.42 V (vs. Fc/Fc + ) and E 1/2 = -2.81 V (vs. Fc/Fc + ) and one irreversible event at E pa = -0.03 V (vs Fc/Fc + ) at a scan rate of v = 100 mVs -1 .
The reversibility of the redox events was confirmed by recording the CV at different scan rates from 50 to 800 mVs -1 (see Fig. S6 and Fig. S7 ).
Fig. S6
CV of precursor 3 (1 mM in THF/ 0.3 M TBAPF 6 ) centered at -1.42 V and recorded at different scan rates (50-800 mVs -1 ) (left). The plot of forward peak current vs. square root of scan rates (right). 6 ) centered at -2.81 V and recorded at different scan rates (50-800 mVs -1 ) (left). The plot of forward peak current vs. square root of scan rates (right). 
Fig. S8
Powder X-ray diffraction pattern of amorphous CoP. The obtained spectra did not reveal any sharp reflection, displaying the amorphous nature of the produced material. The amorphousness of the phase was additionally confirmed by the selected area diffraction pattern (SAED) (see Fig. 1 , main text). Moreover, the composition of the material was also confirmed by EDX, XPS and ICP-AES analysis. The broad reflections can be attributed to the small particle size of CoP nanostructures. The crystallinity of the material and the phase confirmation was further studied by SAED (see Fig. 1 on main text). Moreover, the composition of the CoP material was also confirmed by EDX, XPS and ICP-AES analysis. 
Fig. S17
FTIR of amorphous and crystalline CoP. Both materials showed small bands between 1250 and 500 cm -1 which could correspond to the stretching and bending vibrations of the phosphate group, originated from surface oxidation. 3, 4 The small peak around 600 cm -1 which appears on both materials is characteristic of the Co-O bond, which may be present as the samples contain oxygen. 4 The attained FTIR spectra is in accordance with the other CoP based materials. 5 The peaks at 782.2 eV and 797.8 eV, as well as their two satellites (at 787.5 eV and 801.8 eV), correspond to the presence of Co 2+ . 6 The P 2p spectrum of the amorphous CoP (Fig. S18c) shows a peak at 129.0 eV which is related to the negatively charged P δin phosphide. 3 The less intense peak at 134.9 eV is attributed to phosphate (PO 4 3-) species. The oxidation of Co or P was originated from surface oxidation which is very hard to avoid in phosphide-based materials as reported in the literature. 3, 7 The high-resolution O 1s spectrum (Fig. S18e) was also deconvoluted into two peaks: 530.5 eV and 531.9 eV. The former peak can be assigned to the O species in Co-O-P and the latter to P=O. 3, 8 In the case of the crystalline material, the Co 2p spectrum (b) shows that the majority of cobalt is present as Co 2+ (780.0 eV and 796.0 eV) indicating the surface of the particle is strongly oxidized under aerial conditions. 6 The P 2p spectrum (d) shows two peaks: 129.4 eV, related to P δand a slightly higher intense peak at 133.6 eV is attributed to phosphate. 3, 7 Finally, the high-resolution O 1s (f) show a major peak (531.9 eV) which was deconvoluted into two peaks at 531.7 eV (O in Co-O-P) and 532.7 eV (P=O). 3, 8 . The amorphous CoP showed a slightly lower Tafel slope (81 mVdec -1 ) compared to the crystalline CoP (73 mVdec -1 ), but lower overpotential (see Fig. S24 ). Both prepared materials significantly showed lower Tafel slopes compared to the IrO 2 /FTO (260 mVdec -1 ). 
Comparison of prepared materials activity for HER to other materials

Table S14
The concentration of Co and P in the electrolyte solution after CP OER and CP HER experiments. The concentration was determined by ICP-AES of the solution. 2.5 mL of solution were dissolved to make up a 15 mL solution for the measurement. The percentage of element loss in solution was calculated from the concentration in solution, the Co:P ratio and the quantity of material involved in catalysis (0.4 mg). Phosphorus concentration in solution increases because of the high solubility of the generated polyphosphate species in the electrolyte. 56, 57 Only a small amount of Co leaches into the solution, which could be explained by the difference in solubility of the oxidized cobalt species in the alkaline electrolyte, which is lower in comparison to the Pcontaining species. 58
% of element loss in solution Sample
Co (mg/L) P (mg/L) %Co %P , d and f) . In both cases, total disappearance of the peaks associated to Co δ+ in CoP (778.7 eV in 2p 3/2 and 793.9 eV and 2p 1/2 ) 5 was observed with additional strong peaks corresponding to Co 2+ /Co 3+ . The deconvolution spectra of Co 2p displayed the enhancement of Co 3+ peak area after CP compared to the Co 2+ peak area suggesting a greater amount of Co oxidation under continuous OER. Similarly, after both LSV and CP experiments, P δ-(peak at 129.0 eV) completely disappears and the oxidized P 5+ (133.7 eV) peak appears. 3, 7 Moreover, after CP OER, the peak centered at ~136.2 eV corresponding to P 2 O 5 was also evolved. 59 The O 1s spectra shows three peaks (O1, O2 and O3) that can be correlated to the metal-oxygen bond in metal oxide (O1), 60 oxygen in -OH groups, indicating that the surface of the material is hydroxylated (O2), 61 and the absorbed water molecules on the materials (O3), 61 respectively.
Fig. S34
The Co 2p, P 2p and O 1s XPS spectra of crystalline CoP after OER CP (a, b, c). After OER, the peak of Co 3+ (deconvoluted: 795.2 eV, 780.0 eV) 5 increases its intensity in comparison to the Co 2+ peak (deconvoluted: 796.3 eV, 781.1 eV). 5 After CP OER, only oxidized species P 5+ (133.5 eV) 3, 7 peak is observed. The reduced P δpeak (129.4eV, see Fig. S18 ) disappears. The O 1s spectra shows three peaks (O1, O2 and O3) that can be correlated to the metal-oxygen bond in metal oxide (O1), 60 oxygen in -OH groups, indicating that the surface of the material is hydroxylated (O2), 61 and the absorbed water molecules on the materials (O3), 61 respectively.
Fig. S35
Comparison of FTIR spectra of the materials after LSV and CP OER catalysis of amorphous and crystalline CoP. A broad band centered at ca. 3000 cm -1 appears on the spectra of the amorphous material and corresponds to adsorbed H 2 O or possibly from the formed oxy(hydroxide) layer after surface oxidation. The small bands between 1500 cm -1 and 500 cm -1 are attributed to P=O stretching vibration and P-O-P stretching vibration on the phosphate groups. 3, 4 The peak at 600 cm -1 is characteristic of Co-O bond. 4 In the Co 2p spectra, similar peaks were obtained in both cases, with a total disappearance peaks associated to of the Co δ+ and appearance of peaks for Co 2+ and Co 3+ which is due to the surface passivation under strongly alkaline conditions. 3 The peak of P δ-(129.0 eV) in the spectra after LSV HER has a reduced intensity if compared to the initial spectrum ( Fig. 2 on manuscript) , with the most intense peak corresponding to P 5+ (133.1 eV). 3, 7 In the case of the spectrum after CP, the peaks for P was completely disappeared further demonstrating the loss of P in HER conditions that match with ICP-AES results (Table S14 ). The O 1s spectrum for LSV and CP showed three distinct peaks (O1, O2 and O3) corresponding to the metal-oxygen bond in metal oxide (O1), 60 oxygen in -OH groups, indicating that the surface of the material is hydroxylated (O2), 61 and the absorbed water molecules on the materials (O3), 61 respectively.
Fig. S40
XPS of Co, P and O after HER CP (a, b, c, respectively) for crystalline CoP. The Co 2p, P 2p and O1s spectra could be described similar to Fig. S39 .
Fig. S41
Comparison of FTIR of the obtained materials after LSV and CP HER catalysis of amorphous and crystalline CoP. A broad band centered at ca. 3000 cm -1 appears in the spectra of the amorphous material and corresponds to adsorbed H 2 O or possibly from the formed oxy(hydroxide) layer after surface oxidation. The broad lower transmittance range between 1250 cm -1 and 500 cm -1 , where peaks associated to phosphate groups appear, 3, 4 shows no intense peaks indicating a loss of phosphate. 
Calculation of Faradaic efficiency
The Faradaic efficiency (FE) of the materials in 1M KOH towards oxygen and hydrogen evolution reaction was measured in a two-electrode configuration where nickel foam loaded with the catalysts were used as both cathode and anode in a closed electrochemical cell. The electrolyte and cell were first degassed with Argon for 30 min under stirring. Afterwards, constant current density of 10 mAcm -2 was applied for a certain period. At the end of electrolysis, the gaseous samples were drawn from the headspace by a gas tight syringe and analysed by a GC calibrated for H 2 , and O 2 . Each injection was repeated at least three times and the average value is presented.
The Faradaic efficiency (FE) is calculated based on: , is the evolved volume of hydrogen and oxygen, F is the Faraday constant (96485.33289 2 2 C/mol), is the molar volume of the gas, j is the current density (10 mAcm -2 ) and t is the time of electrolysis. 
